The first archaeal agmatinase from anaerobic hyperthermophilic archaeon Pyrococcus horikoshii: cloning, expression, and characterization.
Agmatinase is one of the key enzymes in the biosynthesis of polyamines such as putrescine and sperimidine from arginine in microorganisms. The gene (PH0083) encoding the putative agmatinase of hyperthermophilic archaeon Pyrococcus horikoshii was identified based on the genome database. The gene was cloned and expressed, and the product was mainly obtained as inactive inclusion body in Escherichia coli. The inclusion body was dissolved in 6 M guanidine-HCl and successively refolded to active enzyme by the dilution of the denaturant. The enzyme exclusively catalyzed the hydrolysis of agmatine, but not arginine. This indicates that PH0083 codes agmatinase. The enzyme required divalent cations such as Co(2+), Ca(2+) and Mn(2+) for the activity. The highest activity was observed under fairly alkaline conditions, like pH 11. The purified recombinant enzyme consisted of four identical subunits with a molecular mass of 110-145 kDa. The enzyme was extremely thermostable: the full activity was retained on heating at 80 degrees C for 10 min, and a half of the activity was retained by incubation at 90 degrees C for 10 min. From a typical Michaelis-Menten type kinetics, an apparent K(m) value for agmatine was determined to be 0.53 mM. Phylogenic analysis revealed that the agmatinase from P. horikoshii does not belong to any clusters of enzymes found in bacteria and eukarya. This is the first description of the presence of archaeal agmatinase and its characteristics.